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1 
MY. inventio relates to values for the cont_rol 
of: fl.uid flow. and concerns, particularly, va]res of 
he- sliding-pisor type. 
A f!rther object of my invention is to provide 
8. control valve in which a cushioning actio is 
obtained so as to aoid water hammer, vibration, 
or wearon the parts, of the system. 
A frther, objec of my invention is fo provide 
 flUid control valve: in. which a. retarding-action 
check.valve isincorporated. 
A. f:urther object of my invention is fo pro- 
vide a control valve having a damped relief.valve 
incorporated therein. Still an0ther object of my 
irvention is fo provide a. relief valve with means 
for. preventing-chatter.ing or vibra_tion. 
Sti!l another object of my invention is to pro- 
vide a control valve adapted for control!ing the 
admission of fluid to a. plurality Of outgoing lines 
or hydraulic operaors independently of each 
oth_e and adapted for controlling, either sngle- 
actig or dOublç-acting hydraulic operators. 
Other and further objects, features and d- 
vantages of my in:¢ention wfll become apparent 
as the description proceeds. 
In c..r'.mg out my in_rection, in accordanc 
with a preSerred form there0f, I pr0vide  suit- 
able valve blqck or housi.ng c0mp0sed of a metl 
casting such as c.st iron, for example, with 
through b0'es for pistons having portions of 
differen t damete and passageways c0mmunicat- 
ing with the b0res w-herby - the direct!on of flow 
of off admi.tted to thç vatç¢e housng may be 
vaied or controt_lÇd by vay!g the axia! posi- 
tions of the pistons n tbe. bo_Çs with respect, fo 
the!oc_tions e.f tbe passageways çqmmunicting 
wth the: bores. IB ordr to re.tard bac! flçw of 
off. from one pas.sage  other through a por- 
tio of the bore, loosely m0Dted discs or cones 
acti_g as check walve members are provided 
which açe free t:o more in one diection only 
agalst a biasng spri_ng. For cushioning the 
acton! of the pis0n_s, c.rescelits ure mil!ed iD the 
edge_s f !vger diameter prtions of each piston 
so that communication frm one of the passage- 
ways tq. s poçt_iei of the bore is closed gradually 
as the !arger diamet.er portion of the piston 
ClOS es upon the bore. 
A bèt:ter understading of the invention wi]l 
be aórded by the following detailed description 
considered in conjunction with the accompany- 
ing drawing in which Fig. 1 is a sectional view 
represented s,s cut by a plane passing through 
the axes of a ilurality of the pistons of the valve, 
and Fig. 2 is a cross-sectional view represented 
as cut by a plane transverse to the plane of Fig. 
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I passing through the axis of one of. the slidi.ng 
pistns. 
I_kerefeence characters are utilized through- 
ou the dawing to designate like parts. 
5 For the sake of illustration, I have shown and 
described fluid,fiov control mechanism mp]oy- 
ing two valve pistons, one for controlling a single- 
acting cylnder and the other for controlling d- 
mission and discharge of fluid from a doubleract- 
10 ing cylinder. My invention is hot, however, lim- 
ited to the precise arrangement ill.ustrated alïd 
described, and the invention is adaÇted for the 
contr01 of  fluid in any number of lines, either 
single-acting or double-acti!g. 
15 The embodiment of my invention illustrated in 
the drawings comprises 
 casing ! composed of suitable material, prefer- 
ab]y moral such as cast. iron or brass having a 
plurality of bores  and  for containing pis- 
20 tons  and - and having various interna] pas- 
sagevays, fo be described more in detail herein- 
after, intersecting the bores  and  and hav- 
ing openings lor connections fo variol]s oit,sup- 
plying and receiving lines or tubes. There is a 
25 main tranverse passageway !  connected 'atone 
end fo an inlet tube  and at the other end to 
an ourlet tube !. The inlet tube ! is con- 
nected to a suitab!e source of fluid pressure such 
as ihe output lie of an oil pump, and the out- 
0 let tube !$ is connected fo a suitable out]et line 
such as a return line of a pump or the sump. 
Each of the piston bores has two enlarged 
tions or chambers adapted fo be connected by 
tubing fo the two end of a hy0a'aulic cylinder fo 
35 be operated by the fluid controlled by the more- 
ment of the valve piston. For example, the b)re 
!  for the piston   has chambers  ! and 2, each 
adapted tobe connected by tubing, hot shown, to 
the two ends of a control cylinder or other ap- 
40 paratus fo be controlled by the valve action of the 
piston !. Similarly, the bore ! for the piston 
! has two chambers 
being connected fo a tube 2 adapted fo be con- 
nected fo one end of a single,acting hYdraulic 
45 operator cylinder. Since the piston ! is i- 
tended for the control of a singleacting cylin- 
der, the ourlet from the chamber 4 is closed by 
a screw p!ug. 2 instead of being connected fo a 
second tub such as the tube 28. Nevertheless, 
50 the construction of the bore ! is the saine as 
indicated for control of a double-acting cylinder 
in that a length of tubing could be connected in 
place of the plug 
Webs or closure walls are formed in the casing 
55 !! across the passageway !$ in such a manner 



2,600,702 

that the passageway may be closed or fluid flow 
may be diverted to or from the chambers 2 I, 
Il and 24. These walls take the form of what 
may be called "folded webs" Il and III, each of 
which would close the passagevaY III except for 
the openings through which the pistons 14 and 
15 pass. The folded web Il bas two openings l 
and I I forrning portions of the 'bore I1 for the 
piston 15, and the folded web III bas .two open- 
ings II and 31 forming portions of the bore 
for the piston 14. 
Two bleed or discharge passageways 34 and t5 
branching from the ourlet end of the main pas- 
sageway III are aiso provided, each of which is 
also intersected by both of the bores Il and 
. for the pistons 14 and 15 respectively. A pas- 
sageway III or bore is aiso provided for a relief 
valve communicating with the inlet end of the 
main passageway III as will be described in fur- 
ther detail hereinafter. Each of the piston- 
receiving bores Il and Il preferably passes 
tirely through the casing I I longitudinally in 
der to facilitate accurate machining and surface 
flnishing of the bores as by means of honing or 
the like. 
Although my invention is hot limited thereto, 
preferably for the sake of increased convenience 
in manufacturing and assembling, the pistons 
and 15 are assembled from separately fbri«ated 
oarts. Each of the reference numerals 14 and 
15 is used fo indicate a unitary assembly of parts 
moving together fo form a unitary member or 
piston. The piston 14 for a double-acting valve 
comprises a center-part tl which is symmetrical 
end for end, an outer end part 15, an inner end 
part t9, a stem 41 joining the parts ll and 
and a stem 41 joining the parts 31 and l. The 
stems 41 and 41 are coaxial with the remainder 
of the piston 14 and are set into the adjacent 
parts being pinned or otherwise secured thereto 
fo forma unitary piston. The center-part ll bas 
two smaller diameter neck portions 41 and 44 
tween a central larger diameter portion 45 fit- 
ring the diameter of the bore Il and two larger 
diameter end portions 4il and 41 aiso fltting the 
diameter of the bore 
The end oortion 35 is bifurcated at the end 
and bas a crosswise opening 45 for receiving a 
pin, hot shown, to enable the piston III to be 
connected fo an operating link and a eve or 
handle, notshown. The parts 15 and 39 are 
aiso of such a diameter as to fit the diameter of 
the bore Il and, preferably, the part 311 is pro- 
vided with a suitable sealing means such as a 
resilient .gasket 4 fitting in an annular groove 
or an O-ring seal or the like. 
Preferbly, the inner end of the bore Il, that 
is the end away from the bifurcated end of the 
piston Il, bas a hollow closure cap 52 threaded 
therein. In order fo retain the piston I3, nor- 
mally in the center or in a neutral position in 
which it is illustrated in Fig. 1, a biasing com- 
pression spring l is provided in a chamber 54, 
forming an enlargement of the bore Il, and the 
part l is provided with a stem 55 having a head 
5il. Washers III and 511, loosely mounted .upon 
the stem 55, are provided ai either end of the 
stem 55. They are of suflïcient diameter fo bave 
the ends of the biasing compression spring 
bear against them and a]so of suflïcient diameter 
fo fit against shoulders or abutments formed 
around the portion of the bore Il and the por- 
tion of the screw cap - ai either end of the 
chamber 5. Consequently, motion of the piston 
14 in either direction from the neutral position, 
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illustrated, compresses ,the spring 53 by press- 
ing if against one of the washers 51 or 58 by 
the motion of the other washer, thus setting up 
a force for restoring the piston I fo ifs neutral 
5 position. 
In order fo prevent return of off back through 
the inlet tube I1 in case of loss of pressure when 
one of the valves is in such a position as to adroit 
fluid to one of the chambers l I, 22, or 23, check 
to valve elements III and III are provided which are 
loosely mouted upon the stems 41 and 41 re- 
spectively. ehe check valve elements III and 
may be in the form of discs or, preferably, bave 
conical or tapered surfaces Il3 adjacent the cen- 
t, tral end of the piston 14 in order fo facilitate 
flow of off in the desired direction. Preferably, 
biasing springs Il4 are provided for normally hold- 
ing the valve elements III and III against the end 
surfaces of the center-part ll of the piston 14. 
0 The dimensions are such that when the piston 
I is in its central or neutral position, both pas- 
sageways II and 31 of the bore Il are open fo 
adroit fluid through the passageway III from the 
inlet I1 fo the ourlet Ill and on fo any other 
2. bores, hot shown, which may be interposed be- 
tween the bore Il and the ourlet tube I Il. In this 
position, the chambers 21 and Il, adapted to be 
connected fo both ends of a cylinder to be oper- 
ated, are also closed at both ends where they 
a0 intersect the bore Il and, likewise, the discharge 
vents 4 and 35 are closed where they intersect 
the bore 
The dimensions are also such that when the 
piston I is moved fully fo the left, the large 
.5 diameter portion 45 occupies the portion II of the 
bore so as to close this opening, the portion 
occupies the portion 33 of the bore 12 so as to 
close this opening, the portion 4il leaves the por- 
tion Il5 of the bore Il so as fo adroit fluid pres- 
40 sure through opening Il5 into the chamber 22, 
the portion 6il of the bore I- rernains closed by 
the larger diameter portion 3li of the piston 
and the larger diameter portion 3 of the pis- 
ton 14 leaves the portion III of the bore Il so 
.f5 as fo open this portion of the opening. The 
axial length of the larger diameter portion 1 of 
the piston 14 is also such that when the piston 
is moved fully fo the left, the portion l of 
the piston remains in the portion III] of the bore 
0 so that this opening continues fo be closed. 
The check valve member III is aiso moved into 
the opening IlS. However, owing fo the resiliency 
of the spring Il4, pressure admitted from the pas- 
sageway III presses the check valve member III 
5 back against the spring Il4 and pennits off to flow 
into the chamber Il and thence into one end of 
the hydraulic operating cylinder, hot shown. 
Since the other end of the hydraulic operating 
cylinder is connected to the chamber l I, the off 
0 ai that end of the operating cYlinder is released 
or discharged through the opening III into the 
branch passageway 15 and out fo the sump tube 
III. As soon as the force acting longitudinally 
upon the piston 14 is relieved, the spring  re- 
 turns if fo the neutral position, and the hydraulic 
operating cylinder operated by the fluid pressure 
is held in the position which it bas attained since 
both ends of the cylinder are closed by the closure 
of the chambers l I and 22. If, however, the pis- 
70 ton 14 is moved fully in the opposite direction, 
the opposite action takes Place. An opening 
formed from the chamber Il into the branch dis- 
charge opening 14, and an opening is formed from 
the passageway III through the opening III] fo the 
75 chamber 2 l. 



In: oder" fo cuhion the-forces acting vtêrï the 
/ï0 Of oi is f:zsV cu off. r diverte bF more- 
ment:: o$: the Pistor 38, creScënts are plefera5Iy 
mlléd: óu.of thê edges, of certain per.tions- of te 
piStDn o" ttië corresporïdiïlg surfsceS, in thé bore 
|2:. Thê eIDsing of he passagev¢ys.S 
e- piserï.  is mëved fo the righ't-£o tle point 
atwhïch:the enlrged portionoï: he pisf;un:,enter 
hê oPeni-rïg  $ and $S may be cushioned 
retievg one oï the edges 9 in the enlarged por- 
tion-- or in the.casing  ! around the bore. Pref- 
erbly, however, a Pturhlit:y of crescent-shsped 
opënïngs or stots, ïor example, four openings 
re mïlted in he right-hand edge of the larger 
dimëter portion S of the piston .. In order 
fo make the cutting off of the pressure stili more 
racuïl, preferabty one pair of slots -I is. ruade 
slightty deeper axially than the other pair of 
mitIed stots. Similar milled stots ] are provided 
fë cusl]ion the action when the piston   is moved 
in the opposite direciom Stots 1-snd ]: hav- 
ingthe sme purpose are provided for cushiorfing 
the stoppage Of fiuid discharging int0 the pas- 
sagewuys 3 or  through chambers 
from the dischurge end of the hydraulic operaor 
piston being controlIed, when the piston 
returned fo ifs neutral position. 
The diameter of the check valve - member 8l is 
slightly Iess than the diameter of the bore por- 
tion S, Iikewise, the diameter  of check valve 
membr {2 Is slightly less than the diameter of 
the pm%ion 88 of the bore  in order to serve 
more as a retarding check valve than as an abso- 
lute closing check valve. 
The parts of thepiston  and the parts of the 
mechanism associated therewith bave been de- 
scribed in considerable detail and ned hOt be 
described in connection with other pistons for 
controlling double-acting operators since any 
desired number of similar pistons and bores may 
be employed for controllin the flow fo and 
return of oll from additional pairs of chambers 
similar to the chambers Il and . 
Where the control valve mechanism includes a 
plurality of pistons, each for producing double- 
acting valve action, the remaining pistons and 
associated parts may be like those described in 
detaiI in connection with the piston . In the 
case of pistons such as the piston  for produc- 
ing control of a single-acting cylinder, certain 
duplicatëd parts of the piston assembly described 
in connection with the piston 4 may be omitted. 
Thus, if the chamber $ is plugged, theparts cor- 
responding to the central part , the end part 
3, and the connecting stem 
may be made in integral, and the check valve 
elements corïesponding to the disc  and the 
spring 4 may be omitted; converse!y, if he 
chamber  is plugged and the chamber 2. is 
connected fo a tube such as tl]e tube , In 
arrange'ment illustrated, the chamber  is 
plugged and, accordingly, an integral part 
may be provided which is one piece from the 
bifurcated end fo the portion abutting the looselF 
mounted check valve element 
The piston I  is drawn fo the right fo close the 
passageways 9 and .l and admit fiuid through 
a portion 8 of the bore to the chamber 23 which 
is connected fo a tube 2 communicating with a 
cylinder fo be controlled. The piston I is 
pushed fo the left for opening the portion $ of 
the bore 13 fo permit fiuid from the chamber 
fo discharge into the branch passageway 5 tead- 
ing fo thc sump tube I$. ince the piston  is 
used for controlling a single-;.cting cylinder and 

d«es no control admission of fluid pressure 
tWO diEerent fud ctmmbers, one set of th.cush- 
oning slots or crescents illustrated in connection 
with the piston 4 may be omitted. As illus- 
5 tratd,, only cushioning slots $ and  are pro- 
videct. 
In order fo avoid trapping of. off o other fluid 
in the. chmber , vents 8] (sec Fig. 2) are pref- 
erably Provided fo the discharge or branch pas- 
]0 sageway $, and gaskets 8 are provided for pre- 
venting leakage under the heads of the closure 
cap . 
The relief valve in the overload passageïay 
comprises a plug  fitted into the passageway 
15 having a relatively smll bore 2, a movable relief 
wlve member 3 having a conical tip or a valve 
face. 9 adapted to fif into the opening 92 against 
a sent 9 formed at the end of the opening 2, 
an adjusting screw  threaded into a gasketed 
2o screw cap 6, and a biasing spring 9. Prefer- 
ably a screw plug 98 having an O-ring seal 9 is 
provided for stopping leakage of any fiuid which 
may seep around the threads of the adjusting 
screw 9. The plug 9 is secured in the bore 
2 in any suitable manner as by means of an. ex- 
panding off-absorbent natural rubber ring 100 
such as described in my copending application 
606,866, now Patent No. 2,533,531 issued Decem- 
ber 12, 1950. The check valve member $ i pro- 
0 vided with milled grooves or fiats 81 along the 
surfaces thereof extending axially so that as soon 
as the pressure in the passageway 16 becomes so 
gïeat as to lift the member 3 from the sent 
the pressure may be relieved through the open- 
35 ing 9 and the milled passageways or grooves or 
flats Il into the discharge branch passageway 
. If wilI be observed that the length of the 
longitudinal grooves or fiats I fll is such as fo 
extend from the right-hand end of the member 
40  fo the left-hand edge of the passageway 
The dimensions are also such that in case the 
pressure in the passageway  becomes greatly 
excessive, the member 93 is moved so far fo the 
left against the pressure of the spring 9] that the 
45 full diameter portion of the member 93 clears 
the passageway 35 so as fo permit rapid dis- 
charge of fiuid from the passageway . 
The diameter of the member  is such as fo 
form a sliding fit with small clearance in the bore 
5o 3 so that off is trapped in the portion of the 
passageway 2 between the member 9 and tIie 
cap 95, and retards movement of the member 93. 
Consequently, the member 93 is pïevented from 
moving rapidly in either direction so that chat- 
55 tering and hunting are avoided. 
While I described tuf inventien as em 
bodied in concrete form and as operating in a 
specific manner in accordance with the provi- 
sions of the Patent Statures, if should be under- 
0 stood that I do hot Iimit my invention thereto 
since various modifications will suggest them- 
selves fo those skilled in the art without depart- 
ing from the spirit of the invention the scope of 
which is set forth in the annexed claires. 
5 What I claire is: 
1. A valve comprising a housing, a piston 
ceiving bore therein, said housing having formed 
therein a fiuid ourlet chamber having spaced 
walls intersected by the bore, said bore including 
70 a first pair of enlargements with one disclosed at 
each side of said walls, a fluid inlet passageway in 
communication with said first pair of enlarge- 
ments, said bore having a second pair of enlarge- 
ments adapted for connection with work cylinder 
ï5 means with one of said second pair of enlarge- 
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ments disposed af each side of said flrst pair 
of enlargements, there being a wall between adja- 
cent enlargements, a piston in said bore, said pis- 
ton when in neutral .position having, a pair of 
lands each fitting in the wall between adjacent 
enlargemenk and a central land disposed between 
the spaced walis of said ourlet chamber, the di- 
mensions and spacing of said lands, enlarge- 
ments, and walls being such that movement of 
said piston in one direction from neutral causes 
one of said pair of lands fo withdraw from the 
associated wall between the enlargements to con- 
nect the adjacent enlargements said one land 
entering the bore through the adjacent ourlet 
chamber wall, said central land simultaneously 
entering the bore through the other of said 0utlet 
chamber walls whereby said ourlet chamber is 
blocked from the inlet passageway, the other of 
said pair of lands remaining in the bore in its 
associated wall between the other enlargements, 
and a disc-like check valve resi]iently biased 
against the end of said piston outwardly of said 
one of said pair of lands, said check valve being 
drawn into the bore in the adjacent wall between 
the eniargements when said piston is moved in 
said one direction, said check valve being of sub- 
stantially the same diameter as the bore in said 
last-named wall. 
2. A valve comprising in combination a hous- 
ing having a bore therein, an iniet chamber in 
said housing, an enlarged chamber in said hous- 
ing adjacent said inlet passageway for connec- 
tion fo work cylinder means, a wall between said 
chambers intersected by said bore, a piston slid- 
able in said bore having a portion fitting the bore 
at said wall fo block communication between said 
chambers, a check valve disc in said enlarged 
chamber and resiliently biased toward the end 
of said piston portion, movement of he piston 
in one direction withdrawing said piston portion 
from said wall and opening a passageway ïrom 
said inlet into said eniarged chamber, said mo- 
tion also drawing said check valve into the bore 
in said wall, said check valve being of substan- 
tially the saine diameter as said last-named bore 
fo impede communication through the bore, the 
existence of suiïicient pressure in said inlet 
chamber forcing said check valve disc back out 
of the bore in said wall. 
3. A valve comprising in combination a hous- 
ing having a bore therein, an iniet chamber in 
said housing, an eu]a«'ged chamber in said hous- 
ing adjacent said inlet passageway for connec- 
tion to work cylinder means, a wall between 
said chambers intersected by said bore, an out- 
let chamber adjacent said enlarged chamber, a 
second wall between said latter chambers inter- 
sected by said bore, a piston slidab]e in said bore 
having two head portions each fitting the bore 
af said walls to block communication between 
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said chambers, said piston having a stem ex- 
tending between the head portions and dispoeed 
in said enlarged chamber, said stem carrying a 
check valve disc resiliently biased against the end 
5 of the head portion disposed in said first wall, 
movement of the piston in one direction With- 
drawing the piston portion engaged by the check 
valve from said wall and opening a passageway 
from said inlet into said enlarged chamber, said 
10 motion aiso drawing said check valve into the 
bore in said first wall, said check valve being of 
substantially the same diameter as said last- 
named bore fo impede communication through 
the bore, the existence of sufficient pressure in 
15 said inlet chamber forcing said check valve disc 
back out of the bore in said walL 
4. A valve comprising in combination a hous- 
ing having a bore therein, an inlet chamber in 
said housing, an enlarged chamber in said hous- 
20 ing adjacent said iniet passageway for connec- 
tion to work cylinder means, a wall between said 
chambers intersected by said bore, a piston slïd- 
able in said bore having a portion fitting the bore 
at said wall to bleck communication between 
25 said chambers, a check valve disc in said enlarged 
chamber and resiliently biased toward the end of 
said piston portion, said check valve being of sub- 
stantially the same diameter as said last-named 
bore, said check valve being formed fo provide 
30 a slight clearance for fiuid leakage between the 
valve and bore, movement of the piston in one 
direction withdrawing said piston portion from 
said wall and opening a passageway from said 
iniet into said enlarged chamber, said motion 
35 aiso drawing said check valve into the bore in 
said wall fo impede communication through the 
bore, the existence of sufficient pressure in said 
inlet chamber forcing said check valve due fo 
said clearance disc back out of the bore in said 
wall, said check valve being arranged so that 
4O if does hot completely block communication be- 
tween said iniet and enlarged chambers to re- 
tard return fiow through said bore upon loss of 
inlet pressure without sealing the bore. 
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